SUMMARY Methods for the localisation of hepatitis B surface antigen (HB8Ag) in paraffin sections of the liver include the detection of ground-glass hepatocytes and the use of Shikata's orcein stain, and of immunoperoxidase and immunofluorescent techniques. A comparative study of the different methods on 20 livers shows the orcein stain to be the method of choice for routine use. The Shikata stain is not only specific but is relatively inexpensive, easily performed, and stains out distinct cytoplasmic inclusions even in stored formalin-fixed livers, old paraffin blocks, and autolysed livers.
Since HB,Ag is irregularly distributed in the liver, adequate sampling is necessary to prevent false negatives; when sufficient tissue is available at least five blocks should be examined before a case is labelled as HB8Ag-negative.
In recent years there has been a growing interest in the detection of hepatitis B surface antigen (HBsAg) in paraffin-embedded liver tissue. Methods for the localisation of HBsAg in paraffin sections of the liver include the detection of ground-glass hepatocytes in haematoxylin and eosin preparations (Hadziyannis et al., 1973 ) and the use of Shikata's orcein stain and of immunoperoxidase (Burns, 1975) and immunofluorescent (Akeyama et al., 1972) techniques. These methods have been invaluable as research tools in the retrospective detection of HBsAg in stored formalin-fixed livers and in old paraffin blocks containing liver tissue. They are also of value in clinical diagnosis. The specificity and reliability of the methods have previously been compared (Nayak and Sachdeva, 1975; Portmann et al., 1976) but few guidelines for their use are available.
We have used the above methods in retrospective studies on liver tissue from Malaysian Aborigines (Orang Asli) who have a very high incidence of primary hepatocellular carcinoma (Sumithran and Prathap, 1976) As previously described (Nayak and Sachdeva, 1975) , the material which stained positively with the empirical orcein stain showed complete identity with that stained by the immunospecific methods. Localisation both within focal areas and in individual cells matched extremely well with those seen in the immunoperoxidase (Figs 1 and 2 ) and immunofluorescent preparations.
4e~.. Fig. ( (Figs 3 and 4) . Although the orcein and immunologically stained material was present mainly in the noncancerous parenchyma of the livers with hepatocellular carcinoma, in two such livers small focal areas of tumour contained orcein, immunoperoxidase, and immunofluorescent-positive cytoplasmic inclusions, as has previously been described (Nayak and Sachdeva, 1975) .
Typical ground-glass hepatocytes, as described by Hadziyannis et al. (1973) , were present in only small numbers in 60 % of the livers. The majority of hepatocytes with HBsAg-positive inclusions did not have a typical ground-glass appearance. Discussion HB.Ag may be detected in hepatocytes using immunospecific methods or by the empirical orcein stain. There is complete identity between the material which stains positive with orcein and that stained by immunofluorescent and immunoperoxidase methods. Interference by background fluorescence decreases the value of the immunofluorescent technique, especially when HBsAg is sparsely present, but both the orcein and immunoperoxidase methods stain out the inclusions distinctly. Since the products of the latter two procedures are equally satisfactory, the very much lower cost of the orcein method and the relative simplicity of its technique make it the method of choice for the routine detection of HBsAg in fixed liver tissue.
The immunoperoxidase and immunofluorescent methods may, however, be useful for further studies on livers containing HBsAg. Nuclear staining has never been observed with orcein, and should the demonstration of hepatitis B core antigen become an important research or diagnostic tool, then immunospecific methods may have to be used. Ray et al. (1976) have found a number of different staining patterns by immunofluorescence in chronic hepatitis and in acute hepatitis, which may prove to be helpful in the histological diagnosis of different types of HBsAg-positive hepatitis.
HBsAg appears to be rather stable; neither formalin-fixation for several years nor paraffinembedding seems to inactivate its antigenic determinants. Material used in this study has been in formalin or has been paraffin-embedded for up to 10 years. Shikata (1974) has stained specimens from patients with cirrhosis that have been in the files for as long as 50 years. Moreover, HB8Ag is readily detected even in badly autolysed livers.
The ground-glass hepatocyte is little more than a useful diagnostic hint for the presence of HBsAg. It may occur in other conditions, such as druginduced liver injury, cholestasis, and alcoholic hepatitis (Popper, 1975) . These cells were present in small numbers in only 60% of livers carrying the hepatitis B surface antigen. The majority of hepatocytes with HBsAg-positive inclusions did not have a typical ground-glass appearance. Nayak and Sachdeva (1975) , who also based their work on necropsy material, were unable to identify ground-glass hepatocytes in liver tissue containing orcein, immunoperoxidase, and immunofluorescent-positive hepatocytes. This observation differs from the findings of Portmann et al. (1976) 
